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Abstract Lake Tanganyika’s biodiversity and ende-
micity sparked considerable scientific interest. Its
monogeneans, minute parasitic flatworms, have
received renewed attention. Their host-specificity
and simple life cycle render them ideal for parasite
speciation research. Because of the wide ecological
and phylogenetic range of its cichlids, Lake Tangany-
ika is a ‘‘natural experiment’’ to contrast factors
influencing monogenean speciation. Three represen-
tatives of Bathybatini (Bathybates minor, B. fasciatus,
B. vittatus), endemic predatory non-littoral cichlids,
host a single dactylogyridean monogenean species. It
is new to science and described as Cichlidogyrus
casuarinus sp. nov. This species and C. nshomboi and
C. centesimus, from which it differs by the distal end
of the accessory piece of the male apparatus and the
length of its heel, are the only Cichlidogyrus species
with spirally coiled thickening of the penis wall. In
Cichlidogyrus, this feature was only found in parasites
of endemic Tanganyika tribes. The seemingly species-
poor Cichlidogyrus community of Bathybatini may be
attributed to meagre host isolation in open water. The
new species infects cichlids that substantially differ
phylogenetically and ecologically. This may be an
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adaptation to low host availability. Cichlidogyrus
species infecting African Great Lake cichlids are
summarized and proposed as model for the influence
of host ecology on disease transmission.
Keywords Bathybates  Hemibates  Perciformes 
Platyhelminthes  Dactylogyridea  Host range
Introduction
Lake Tanganyika’s biodiversity awed scientists from
the very beginning of its exploration by Western
science (e.g. Woodward, 1859 on gastropod diversity).
Lake Tanganyika is only surpassed in depth and age by
Lake Baikal and hosts a remarkable set of radiations of
invertebrates and cichlid and non-cichlid fishes (Fryer,
1991). Its cichlid assemblage is behaviourally, genet-
ically and morphologically the most diverse of all
African Great Lakes. This differs from e.g. Lakes
Malawi and Victoria, whose more speciose cichlid
flocks almost entirely consist of mouthbrooding
haplochromines (Snoeks, 2000). In other aquatic
biodiversity hotspots, detailed parasite surveys of
fishes revealed an impressive quantity of undiscovered
species (e.g. coral reefs: Justine et al., 2010, 2012;
Balkan freshwater: Vanhove et al., 2014). In Lake
Tanganyika, parasitological work is relatively scarce
and fragmentary. Indeed, while several aquatic para-
site taxa are reported, such as Pentastomida (de
Beauchamp, 1914; Hett, 1924; Fain, 1961), Isopoda,
Copepoda (Fryer, 1968), Cestoda (de Beauchamp,
1914; Fuhrmann & Baer, 1925; Prudhoe, 1951),
Digeneans, Acanthocephala (Prudhoe, 1951) and
Hirudinea (Moore, 1938, Sciacchitano, 1962) (see
Coulter, 1991 for an overview), few of them, let alone
few host taxa, have been investigated in depth. The
diversity of Lake Tanganyika fish parasites has
recently gained renewed attention (Vanhove et al.,
2011a, b; Gillardin et al., 2012; Muterezi Bukinga
et al., 2012; Kilian & Avenant-Oldewage, 2013;
Raeymaekers et al., 2013). Particularly interesting
when studying assemblages of closely related and
sympatrically occurring fishes are monogenean flat-
worms (Pariselle et al., 2003b). They have a simple
(one host) life cycle and a relatively high host-
specificity, often infecting one or a few closely related
species. This ensures a close relationship with their
host species. Conversely, a cichlid fauna like Lake
Tanganyika’s may set the ideal stage to contrast host
factors that have been suggested to influence parasite
communities, such as diet (Poulin, 1995; Choudhury
& Dick, 2000; Hemmingsen et al., 2000; Luque &
Poulin, 2008; Mwita & Nkwengulila, 2008), (social)
behaviour including dispersal and shoaling (Sasal &
Morand, 1998; Takemoto et al., 2005; Mwita &
Nkwengulila, 2008), and environmental conditions
(Machado et al., 1995; Luque & Poulin, 2008).
Worldwide, most monogenean species described
from cichlid hosts belong to Cichlidogyrus Paperna,
1960 (see Pariselle & Euzet, 2009). This parasite
genus is often classified under Ancyrocephalidae,
though it should be noted that this flatworm family
probably does not form a monophyletic group. Its
representatives may have to be considered members of
Dactylogyridae (Kritsky & Boeger, 1989; Sˇimkova´
et al., 2003; Plaisance et al., 2005; Sˇimkova´ et al.,
2006). In Lake Tanganyika, Cichlidogyrus species
were described from the endemic littoral cichlid tribes
Ectodini (Vanhove et al., 2011b) and Tropheini
(Gillardin et al., 2012), from the piscivorous Bou-
lengerochromini and from Tanganyika representatives
of the non-endemic genera Astatotilapia Pellegrin
1904a, Oreochromis Gu¨nther, 1889 and Tylochromis
Regan, 1920 (see Muterezi Bukinga et al., 2012). It is
suggested that the morphology of these monogeneans
reflects to a certain extent the phylogenetic affinities of
their hosts. Based on the morphology of their haptoral
and genital hard parts, several of these Cichlidogyrus
species are similar to their congeners infecting non-
Tanganyika cichlids related to their Tanganyika hosts.
This is the case for the parasites of the non-endemic
Haplochromini, Tylochromini (sensu Poll, 1986) and
Oreochromini (sensu Schwarzer et al., 2009) as well as
for those infecting Tropheini, an endemic group which
phylogenetically clusters under Haplochromini sensu
lato (Salzburger et al., 2002, 2005). Other endemic
Tanganyika cichlid lineages seem to host Cichlidogy-
rus species with features that are found nowhere else
in the genus. This is the case for the haptoral
configuration of some parasites of Ectodini and for
the spirally-coiled wall of the copulatory tube (penis)
in species infecting Ectodini and Boulengerochromini
(Vanhove et al., 2011b; Muterezi Bukinga et al.,
2012).
Bathybatini is an endemic Tanganyika tribe with an
entirely different ecology than the ones hitherto
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scrutinised for monogeneans. According to Poll
(1986) it contains Bathybates Boulenger, 1898 and
Hemibates Regan, 1920. Takahashi (2003), however,
also included the members of Trematocarini sensu
Poll (1986). Depending on the markers used, molec-
ular data corroborate this affinity, or alternatively
warrant the erection of three tribes to accommodate
these species, namely Bathybatini, Hemibatini and
Trematocarini (Koblmu¨ller et al., 2005, 2008; Kirch-
berger et al., 2012). Bathybatines are maternal
mouthbrooders; they are piscivores mostly inhabiting
deep water. Given the little barriers to geneflow in this
habitat (Kirchberger et al., 2012 and references
therein), we hypothesize that little isolation takes
place within their parasite community as well. We
expect this leads to a species-poor Cichlidogyrus
community. Indeed, within the littoral tribe Tropheini,
stenotopic cichlids with highly structured populations
have been suggested to host more Cichlidogyrus
species than more eurytopic representatives that are
better dispersers (Vanhove, 2012). Moreover, the
Cichlidogyrus fauna of Tropheini displays a relatively
high host-specificity. These parasite species are often
confined to one, or some closely related tropheine host
species. We explore whether this pattern found in the
littoral zone also holds for the deepwater realm.
Materials and methods
Host fishes were purchased from fishermen or at fish
markets and identified in situ by Donatien Muzumani
Risasi (Centre de Recherche en Hydrobiologie-Uvira,
D.R.Congo) or Stephan Koblmu¨ller (Karl-Franzens
University Graz, Austria) (for sampling details, see
taxonomic account in the present paper, and see Van
Steenberge et al., 2011). After dissection, fresh gills
were inspected in situ for monogenean parasites using
a stereomicroscope; some gills were fixed and pre-
served in absolute ethanol until further inspection in
the lab. Monogeneans were isolated using a dissection
needle and mounted on a slide under a coverslip in
either glycerine ammonium picrate (Malmberg, 1957)
or Hoyer’s medium (see Humason, 1979).
Pictures and measurements of haptoral and genital
hard parts were taken based on Gussev (1962) using a
Leica DM2500 microscope at a magnification of 100x
(oil immersion, 109 ocular) with LAS v.3.6 software
and a DFC 425 Leica camera. The numbering of
haptoral parts was adopted from ICOPA IV (Euzet &
Prost, 1981); the terminology follows Pariselle &
Euzet (1995a) (i.e. ‘‘uncinuli’’ for marginal hooks).
The metrics taken are illustrated in Fig. 1. Measure-
ments are in micrometers and presented as the
average ± the standard deviation (when the number
of measurements, n, is at least 30), with range and
number of measured specimens in parentheses. Type
material was deposited in the invertebrate collection of
the Royal Museum for Central Africa (Tervuren,
Belgium) (RMCA) and in the Muse´um National
d’Histoire Naturelle (Paris, France) (MNHN). Sym-
biotype and host vouchers (Frey et al., 1992; Brooks,
1993) were deposited in the RMCA. Host nomencla-
ture follows Eschmeyer (2013).
Results
All specimens retrieved belong to a single hitherto
undescribed species of Cichlidogyrus Paperna, 1960
(sensu Paperna, 1960; Pariselle et al., 2003a): Ancyro-
cephalidae (but see ‘‘Introduction’’ section). Three pairs
of cephalic glands. Two posterior ocelli with crystalline
lenses. Two small anterior ocelli (not always present or
visible on mounted specimens). Median muscular
pharynx. Simple intestinal caeca joined posteriorly.
Two pairs of anchors, one dorsal and one ventral. Two
transverse bars, one dorsal with two auricles, one ventral
curved and articulated. Fourteen uncinuli. Median
posterior testis. Vas deferens on right side, not encircling
intestinal caecum. Seminal vesicle present. One pros-
tatic reservoir. Male apparatus (MA) (also referred to as
male copulatory organ, MCO) with penis and accessory
piece (the latter not always present: Vanhove et al.,
2011b), auxiliary plate sometimes present. Median pre-
testicular ovary. Sub-median vaginal opening. Sclero-
tised vagina sometimes visible. Seminal receptacle
present. Gill parasites of African and Levantine Cichli-
dae, Cyprinodontidae and Nandidae. The proposed
species new to science is described below.
Cichlidogyrus casuarinus sp. nov. Pariselle, Muterezi
Bukinga and Vanhove (Figs. 2, 3; Table 1)
Type host: Bathybates minor Boulenger 1906b
(symbiotype: MRAC B0-12-P-520 (host of holotype
and paratype); host of additional paratypes: MRAC
B0-12-P-524)
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Fig. 1 Measurements used to study the new Cichlidogyrus
species. (DB) Dorsal transverse bar: h length of dorsal bar
auricle, w dorsal bar maximum width, x dorsal bar total length,
y distance between auricles. (A) Anchor: a anchor total length,
b anchor blade length, c anchor shaft length, d anchor guard
length, e anchor point length. (MA) Male apparatus: Ap
accessory piece length, Pe penis total length, He heel length.
(U) Uncinuli length. (VB) Ventral transverse bar: w ventral bar
maximum width, x length of one ventral bar branch. (Vg) Vagina:
L vagina total length, l vagina width
Fig. 2 Haptoral and genital hard parts of Cichlidogyrus casuarinus sp. nov. Ap accessory piece, DB dorsal transverse bar, DA dorsal
anchor, He heel, MA male apparatus, Pe penis, VB ventral transverse bar, VA ventral anchor, Vg vagina, I–VII uncinuli. Scale bar 20 lm
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Fig. 3 Micrographs of Cichlidogyrus casuarinus sp. nov. fixed in glycerine ammonium picrate. a Haptor, b male copulatory organ,
c vagina, d whole mount
Table 1 Overview of Cichlidogyrus casuarinus sp. nov. and C. cf. casuarinus sp. nov. findings reported
Parasite species Host species Locality Date
Cichlidogyrus casuarinus sp. nov. Bathybates fasciatus Boulenger,
1901
Kilomoni Market, Uvira,
D.R.Congo
March 2013
B. minor Boulenger 1906b (type
host)
Mpala, D.R.Congo (type locality) April 21st, 2010
Kilomoni Market, Uvira,
D.R.Congo
March 2013
B. vittatus Boulenger, 1914 Mpala, D.R.Congo April 21st, 2010
Cichlidogyrus cf. casuarinus sp.
nov.
B. fasciatus Kilomoni Market, Uvira,
D.R.Congo
September 9th,
2013
Kinindo Market, Bujumbura,
Burundi
September 5th,
2013
B. leo Poll, 1956 Kilomoni Market, Uvira,
D.R.Congo
September 9th,
2013
B. minor Buyenzi Market, Bujumbura,
Burundi
September 4th,
2013
Hemibates stenosoma (Boulenger,
1901)
Buyenzi Market, Bujumbura,
Burundi
September 25th,
2013
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Other host: Bathybates fasciatus Boulenger, 1901; B.
vittatus Boulenger, 1914
Infection site: gill filaments
Type locality: Mpala (Lake Tanganyika, D.R.Congo)
(64405300S, 293105900E), purchase from fishermen,
April 21st, 2010, on type host and B. vittatus (MRAC
B0-12-P-525)
Other locality: Kilomoni Market (3200S, 29090E)
(Uvira, D.R.Congo), purchase from market, March
2013, on type host and B. fasciatus
Material studied: 20 individuals (12 from B. minor,
five from B. fasciatus, three from B. vittatus)
Type material: holotype: MRAC 37738; paratypes:
MRAC 37739, MNHN HEL415
Etymology: the specific epithet refers to the cassowar-
ies, birds belonging to Casuarius Brisson, 1760
(Struthioniformes, Casuariidae), as the distal end of
the accessory piece of the MA of the species is
reminiscent of the crest on the head of these birds.
Description: relatively large worms with adults 915
(766–1105, n = 19) long, 180 (116–262, n = 19)
wide at mid-body. Pharynx is 51 (40–72, n = 20) at
widest. Firm anchors with clearly separated blade.
Dorsal anchors with arched blade and pronounced
asymmetry between guard and shaft, as guard is three
times longer than shaft: a = 58 ± 2.8 (52–64, n = 32),
b = 40 ± 2 (35–44, n = 32), c = 8 ± 1.3 (6–11,
n = 32), d = 24 ± 1.9 (20–27, n = 32), e = 15 ±
0.8 (13–17, n = 32). Dorsal transverse bar simple,
large, thick with weakly developed auricles: x = 71
(64–85, n = 20), y = 30 (23–40, n = 20), w = 15
(12–20, n = 19), h = 17 ± 1.8 (13–23, n = 40). Ven-
tral anchor large, with guard two times longer than shaft:
a = 51 ± 2.5 (47–59, n = 35), b = 43 ± 1.7 (39–47,
n = 35), c = 8 ± 1.5 (5–11, n = 35), d = 17 ± 1.6
(12–19, n = 35), e = 16 ± 1.5 (12–20, n = 35). Ven-
tral transverse bar simple, V-shaped, thick, in two
distinct parts (visible central connection): x = 59 ± 3.2
(54–67, n = 39), w = 9 (7–12, n = 20). Uncinuli I
long (but not thick) (sensu Pariselle & Euzet, 2003,
2009: proportional to the second pair of uncinu-
li) = 30 ± 1.2 (27–33, n = 30) long; II (of larval
size) = 11 (10–12, n = 17) long; III to VII of medium
size (sensu Pariselle & Euzet, 2003, 2009) = 23 ± 1.9
(19–28, n = 120) long. Penis, beginning in an ovoid
bulb, straight and pointed, with distal external wall
exhibiting a typical spirally coiled thickening: Pe = 37
(34–44, n = 20). Heel of the MA extremely long and
slender; blunt distal end, often with constriction near to
it: He = 47 (40–59, n = 20). Simple and thin accessory
piece often extending beyond penis and ending in a well-
developed enlarged and bulbous extremity, attached by
a filament to the distal extremity of the basal bulb:
Ap = 31 (26–38, n = 20). Large tubular vagina, with
proximal half surrounded by a thin sheath L = 46
(36–59), l = 7 (5–8).
Remarks: In view of the spirally coiled thickening in
the wall of the penis (copulatory tube), Cichlidogyrus
casuarinus sp. nov. is reminiscent of its only two
congeners for which such a feature is known: C.
centesimus Vanhove, Volckaert & Pariselle, 2011 and
C. nshomboi Muterezi Bukinga, Vanhove, Van Steen-
berge & Pariselle, 2012. An overview of the genital
morphology of the three species is depicted in Fig. 4.
It should be noted that these two species, like C.
casuarinus sp. nov., possess a sclerotised vagina (not
mentioned in their original descriptions) (Fig. 4d–f).
The new species can be easily distinguished from C.
centesimus by the possession of an accessory piece in
the MA (versus absent in C. centesimus). On the other
hand, C. nshomboi has an accessory piece; however,
its end is less well-developed than in C. casuarinus sp.
nov. In C. nshomboi, the accessory piece is somewhat
thickened at the end along its main axis, whereas in C.
casuarinus sp. nov. this thickening represents a larger
portion of the length of the accessory piece, the distal
end of which is often kinked. Moreover, C. casuarinus
sp. nov. displays a longer penis (37 vs. 25) and an even
longer heel than C. nshomboi. While in C. nshomboi
the heel is almost as long as the penis, it is longer than
the penis in C. casuarinus sp. nov.
Similar Cichlidogyrus specimens (Fig. 5) were
found on other hosts and localities (Table 1). Voucher
specimens are deposited in the invertebrate collection
of the RMCA under MRAC 37758-37767. They differ
from C. casuarinus sp. nov. in having an even longer
heel and more stout anchor shafts and guards, that
display less asymmetry. Awaiting more extensive
geographic and taxon coverage and genetic confirma-
tion, we cannot ascertain at present whether these
flatworms belong to C. casuarinus sp. nov. or whether
these morphological differences are more than intra-
specific variation (see below). They hence do not form
part of the type series and are referred to as C. cf.
casuarinus sp. nov. A preliminary survey of Bathy-
bates graueri Steindachner, 1911 hitherto did not yield
any Cichlidogyrus parasites (nobis; N. Kmentova´,
pers. comm.).
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Discussion
The enormous diversity of Lake Tanganyika, with its
species flocks of fish and its importance as cradle and
reservoir of ancient fish lineages that seeded other
radiations, has resulted in a significant body of
literature in the fields of biodiversity and evolution
(Salzburger et al., 2002, 2005; Koblmu¨ller et al.,
Fig. 4 Comparison of genital morphology of the three Cichlid-
ogyrus species known to display a spirally-coiled thickening of
the penis wall. a Male apparatus of C. centesimus, b male
apparatus of C. nshomboi, c male apparatus of C. casuarinus sp.
nov., d vagina of C. centesimus, e vagina of C. nshomboi, f vagina
of C. casuarinus sp. nov. All micrographs displayed to scale
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2008). The lake also contains several invertebrate taxa
that underwent radiation in situ (Fryer, 1991, 2006).
The parasite fauna of Lake Tanganyika fishes has
come under renewed scrutiny, and 15 monogenean
flatworms have lately been described from cichlids
(Vanhove et al., 2011a, b; Gillardin et al., 2012;
Muterezi Bukinga et al., 2012). Twelve of these
belong to the most species-rich monogenean genus
infecting cichlid hosts, Cichlidogyrus (see Pariselle &
Euzet, 2009). It should be noted that the first (ancyro-
cephalid) monogenean species to be described from
Lake Tanganyika seems to have been Ancyrocephalus
limnotrissae Paperna, 1973 from the clupeid Lim-
nothrissa miodon (Boulenger, 1906b), contrary to
what was suggested by Vanhove et al. (2011a, b).
No monogeneans had hitherto been reported from
the Lake’s deepwater cichlid fauna. After investiga-
tion of a number of bathybatine cichlids, non-littoral
piscivores, we describe a single parasite species,
Cichlidogyrus casuarinus sp. nov. It infects Bathy-
bates fasciatus, B. minor and B. vittatus. In our limited
sampling, no bathybatine was found to host more than
one Cichlidogyrus species. This may corroborate the
suggestion by Vanhove (2012) that good dispersers
without strong genetic population structure, as is the
case for Bathybatini (see above), host relatively
species-poor Cichlidogyrus communities. Moreover,
Cichlidogyrus representatives recovered from Bathy-
bates leo and Hemibates stenosoma may be conspe-
cific, and are at the very least remarkably similar. They
do exhibit some morphological variability, which is,
for instance, easily noticed in the length of the MA
heel. However, this does not necessarily warrant the
delineation of additional species. Indeed, in the very
similar Cichlidogyrus centesimus, this character
displays substantial variation (Vanhove et al.,
2011b). Moreover, generalist monogenean species
are known to exhibit more haptoral morphological
variation than specialists (e.g. Kaci-Chaouch et al.,
2008 for Lamellodiscus Johnston & Tiegs, 1922
parasites of sparids; Sˇimkova´ et al., 2013 for Thapar-
ocleidus Jain, 1952 infecting pangasiid catfishes);
hence the differences in anchor morphology may
represent intraspecific variation. More intensive sam-
pling and genetic characterisation are recommended to
delineate differences within and between species. In
any case, the Cichlidogyrus fauna of Bathybatini
seems species-poor, and its representatives infect a
range of host species.
There are various mechanisms through which a
parasite can exploit a relatively wide host range, for
example when the host trait needed by the parasite is a
widespread plesiomorphy. In that sense, host range is
often not a very straightforward measure of host or
resource specialisation in a parasite species (e.g.
Brooks et al., 2006; Agosta et al., 2010). In view of
the mostly scattered studies on Lake Tanganyika
parasites (see Introduction), it is too early for general
conclusions on host-specificity in this system. How-
ever, some trends may appear from Table 2, compar-
ing the host range and endemicity of dactylogyridean
gill parasites of the African Great Lakes, all belonging
to Cichlidogyrus or to Scutogyrus Pariselle & Euzet
1995b, a genus phylogenetically placed within Cich-
lidogyrus (Mendlova´ et al., 2010). It should be noted,
however, that this is only the tip of the iceberg—for
example, none of these parasites has been identified to
species level for Lake Malawi cichlids (Table 2).
Outside of Lake Tanganyika, there are species infect-
ing several host cichlid species that are not closely
related. This is the case not only in Lake Victoria
(Table 2) but also in e.g. West Africa (Mendlova´ et al.,
2012) and the Bangweulu Wetlands (Vanhove et al.,
2013). Many of the Lake Tanganyika gill monogen-
eans, or even morphotypes, seem endemic to the Lake
and more specialized towards their hosts (Table 2).
This may be a consequence of currently limited
sampling. However, this apparent endemicity for Lake
Tanganyika may be related to the physicochemical
differences with adjacent water bodies (see e.g.
Coulter, 1991). In turn, the older age of Lake
Tanganyika cichlids compared to the Victoria and
Malawi flocks (Danley et al., 2012) may have given
the parasites sufficient time for isolation and
Fig. 5 Micrographs of the hard parts of representatives of
Cichlidogyrus cf. casuarinus sp. nov. a Haptor, parasite of
Bathybates leo from Uvira (D.R.Congo), b male apparatus,
parasite of B. leo from Uvira, c haptor, parasite of B. fasciatus
from Uvira, d male apparatus, parasite of B. fasciatus from
Uvira, e haptor, parasite of B. minor from Bujumbura (Burundi),
f vagina and male apparatus, parasite of B. minor from
Bujumbura, g haptor, parasite of B. fasciatus from Bujumbura,
h male apparatus and vagina, parasite of B. fasciatus from
Bujumbura, i haptor, parasite of Hemibates stenosoma from
Bujumbura, j male apparatus and vagina, parasite of H.
stenosoma from Bujumbura. Specimens fixed in Hoyer’s
medium and pictured under phase contrast with an Olympus
BX61 microscope and Olympus Stream Motion v.1.5.1 soft-
ware. Scale bars 20 lm
b
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specialization. In any case, the host range of Cichlid-
ogyrus casuarinus sp. nov. is in stark contrast with the
narrow host-specificity reported for littoral Tangany-
ika cichlids by Vanhove (2012). Nevertheless, Vanh-
ove et al. (2011b) reported several members of
Ophthalmotilapia Pellegrin 1904a, that do not form
a monophyletic group (Koblmu¨ller et al., 2004), to
share Cichlidogyrus species. However, these species
have undergone introgressive hybridization (Nevado
et al., 2011). According to Moulia (1999), host
hybridization may indeed increase host range. Given
the importance of hybridization in various Lake
Tanganyika cichlid tribes (Ru¨ber et al., 2001; Nevado
et al., 2009; Koblmu¨ller et al., 2010), one could expect
this to have an influence on the host range of many
Tanganyika cichlid parasites. However, Kirchberger
et al. (2012) did not find evidence for hybridization in
bathybatines. Cichlidogyrus casuarinus sp. nov.
seems to parasitize hosts that have stayed reproduc-
tively isolated since early in their evolutionary history.
Considering the position of its hosts Bathybates
fasciatus, B. minor and B. vittatus in the Bathybatini
phylogeny, Cichlidogyrus casuarinus sp. nov. infects
bathybatines across a large span of their phylogenetic
range. These hosts even differ clearly from each other
in feeding ecology and spatial distribution (Kirchber-
ger et al., 2012). We hypothesize that this host range is
an adaption to lower host availability in non-littoral
waters. This observation was also made in monogen-
eans of marine deepwater fishes (Justine et al., 2012;
Schoelinck et al., 2012). Indeed, C. casuarinus sp.
nov. is expected to have evolved some adjustments in
its life cycle and infection strategy. Normally, dacty-
logyrid eggs develop and hatch on the water bottom,
after which a free-living oncomiracidium larva
encounters a host (Paperna, 1996). This strategy
seems difficult when targeting pelagic and/or deep-
water fishes like bathybatines, or at least would not
allow for high host-specificity in view of low host
availability.
Obviously, improved sample size and other sam-
pling seasons would be needed to estimate more
reliably the true diversity of the parasite community of
bathybatines. Detailed morphometric and genetic
work is ongoing to check for host adaptation and
cryptic or incipient speciation (Kmentova´ et al.,
unpubl.). Indeed, sequence analysis has suggested
cryptic Cichlidogyrus species infecting ‘‘tilapiines’’ to
be more host-specific than presumed for their
‘‘overarching’’ species (Pouyaud et al., 2006). More-
over, ongoing speciation as a result of adaptation to
sympatric host species has been observed in mono-
geneans as well (Bueno-Silva et al., 2011 for gyro-
dactylid parasites of callichthyid catfishes). Whether
or not such phenomenon is acting on C. casuarinus sp.
nov. as well, this monogenean (lineage) has a host
range including phylogenetically, trophically and
spatially quite different fishes. This strongly suggests
a different host range within Cichlidogyrus when
infecting host lineages that differ ecologically. Host
ecology emerges in several studies as an important
factor determining host range and disease transmission
(Cobey et al., 2010; Cooper et al., 2012). Lake
Tanganyika, and the African Great Lakes in general,
offer us a diverse assemblage of closely related and
much less related cichlids exploiting a wide range of
ecological niches. Representatives from the same
parasite, the monogenean species belonging to Cich-
lidogyrus with their simple life cycle, have been
observed from a selection of ecologically different
cichlid host species. We are convinced that Great Lake
Cichlidogyrus has high potential as a model for the
influence of host ecology on disease evolution, and as
a model to understand how phylogenetic and ecolog-
ical aspects together mediate a parasite’s host-switch-
ing potential.
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